SUMMARY Neuropathological findings in children who had died of cerebral arteriovenous malformation under 6 years of age were contrasted with those of children aged 6 to 15 years. In all subjects, the abnormalities were more marked in the shunting vessels and veins distal to the arteriovenous shunt than in the arteries. Fibrous thickening, calcification and adherent thrombus of vessel wall, and gliosis and haemosiderin in contiguous neural tissue were more common in the older than the younger children. Children less than 1 week old with vein of Galen malformations presented with congestive heart failure and "watershed" cerebral infarction; most of those over one week old had hydrocephalus and venous thrombosis with haemorrhagic infarction.
McCormick1 suggested that congenital vascular malformations should include telangiectasia, varix, cavernous haemangioma, arteriovenous malformation (AVM) and venous malformation, but should exclude berry aneuryisms. However, experience with vascular malformations in children is limited, because often these lesions do not present until after childhood.
In patients under 16 years old, the most common type is AVM, a tangled mass of tortuous and greatly dilated veins, supplied by an enlarged artery, with an interposed bed of dilated vessels in the position of the capillaries. The AVM increases greatly in size with age, but the mechanism of this increase is not clear. Aneurysms of the vein of Galen (AVG), one type of AVM, have an arteriovenous (AV) shunt and marked dilation of the vein of Galen and sinus system. We report on the neuropathology of AVM in children to clarify the relationship of their development to ageing.
Methods
We examined the clinical records, cerebral angiograms, and autopsy records of all children undergoing autopsy from January 1, 1958 The AVMs were composed of dilated, thickwalled vessels of various sizes; it was difficult to determine which vessels were venous or arterial 380 (fig 3) . Old periventricular leukomalacia was also present.
Six subjects (cases 4 to 9) had had relatively high Apgar scores and experienced congestive heart failure several days after birth (group B). All died by the age of one week. Examination of their brains showed marked congestion, subarachnoid haemorrhage, periventricular leukomalacia, and hypoxic-ischaemic neuronal damage. Feeding arteries were one or both posterior cerebral arteries and, occasionally, anterior cerebral or other arteries.
Three children died at age one week to one month (group C). Two of these had had respiratory distress, cyanosis, tense fontanelle, and hypertonicity or opisthot-onus. Also, they had thrombosis of vein of Galen or internal cerebral veins, karyorrhexis in pontine nuclei (fig 4) 2 Aneurysm of vein of Galen There is a male predominance both in subjects who died under one week of age (groups A and B) and in older subjects (,groups C and D). There were more newborns (aged less than one month) affected than older c;hildren. This contrasts with the subjects with AVM: almost all our subjects with AVM were older than any of our subjects with AVG. Congenital heart failure is more common in the newborns than the older children. In contrast, hydrocephalus is more common in the older age group, although there is considerable overlap.
Pathological correlation of structural damage in AVG has been documented by Norman and Becker.10 Their autopsy findings in seven neonatal cases included haemorrhage, infarction, periventricular leukomalacia and cortical laminar necrosis. They 'believed the mechanisms of damage were: (1) a "steal" phenomenon in overlying abnormal vessels, (2) ischaemia or failure of perfusion, due to congestive heart failure, (3) thrombosis of venous aneurysm, (4) atrophy of adjacent structures due to compression, (5) 
